CHAPTER ONE
1.0	INTRODUCTION
1.1 	Background to the study
	Malaysia used to be one of the major cocoas producing and processing countries in the 	world as its climate is ideal for cocoa plantation industry [Azhar, I (2007)]. However, in the recent years, cocoa beans exportation from Malaysia has revealed a fluctuation trend [Azhar, I (2007)] might be due to climate changes that have been affecting on cocoa production like other commodities in the world [Ali Chizari,et al, 2017]. It is notable that sustainable cocoa exportation and production in Malaysia are mainly dependent on the cocoa planting and processing industry. Because of the absence of locally produced cocoa beans to meet local grindings requirement, the cocoa industry in Malaysia depends vigorously on importation of cocoa beans to sustain itself [Lee,C.H.(2014).]. 
[bookmark: _GoBack]	According to Malaysia board data, the cocoa production became less than 10 % (1,000 tons from around 100,000 tons) two decades ago as a result of farmers turn to palm oil. [Jasman, P. (2019).] the processing of cocoa beans consists of two major steps; fermentation 	process and drying process. The most common method of drying cocoa beans is by laying the beans on the ground under the sun. Automatic artificial hot air drying system is another common drying method that operates on blowing the hot air through the beans[Emmanuel Ohene Afoakwa (2014)]. A combination between natural and artificial drying is also being used by laying the cocoa beans to dry under the 	sun until the moisture content reaches 25% and continue drying using an air ventilated oven until the moisture content reaches 7% [G.Irie B.Zahouli, et al, 2010]. The pH (potential of 	hydrogen) value of the sun-dried cocoa beans is better than the cocoa beans dried with artificial and mixed techniques [Guehi, T. et al,2010]. Natural drying technique requires extended time, thus allowing more acetic acid to evaporate out of the cocoa beans and making it much less acidic. Conversely, artificial hoair-drying method could cause the retention of immoderate acid that produces the unwanted low quality end product. Although the sun drying method can produce better quality raw cocoa material, the cocoa beans might not be sundried sufficiently especially during rainfall seasons. Mold contamination may occur due to the remaining moisture content. A manually retractable cellular roof solar dryer has been proposed [T.N. Valarmathi et. Al (2017)]. It can provide better control over the rescuing procedure of cocoa beans while raining. However, the mobile roof still needs to be opened and closed manually. A self-moving mobile roof is a solution for the manual way of operating mobile roof to ease drying process. In this paper, a drying rack with an automatic roof that could close when raining or during dark time and could open when the day is sunny was proposed. Vibration mechanism was incorporated in the system to ensure that the cocoa beans are evenly dried under the hot sun
1.2 	Problem statement of the study
	Cocoa seed drying, a critical step in cocoa processing, is often hindered by unreliable and 	inefficient traditional drying methods, resulting in poor quality cocoa beans, reduced 	yields, and 	economic losses for small-scale cocoa farmers, thereby necessitating the 	development of a sustainable 	and energy-efficient drying solution.
1.3 	Aim and objectives of the study
	The main aim the project is to design and develop an innovative solar –powered cocoa 	seed with 	automated temperature control and battery backup While:
	Specific Objective
	This study objectives are to evaluate the quality of cocoa beans after continuous drying, 	investigate 	the effects of continuous drying on cocoa's physical, chemical, and sensory 	properties, and 	identify the optimal continuous drying conditions for maintaining high-	quality cocoa beans.
1.4	Scope of the study
	The scope of this study is to design and develop a solar-powered cocoa seed dryer with 		temperature control and battery backup, and to evaluate its performance in terms of   drying 	time, energy efficiency, and cocoa seed quality.  The study will focus on small-scale cocoa 	farmers and will investigate the economic viability of the solar-powered dryer.
1.5	Justification of the study
	The justification for this study is multifaceted, driven by the need to improve cocoa 	quality, address energy poverty, enhance sustainability, support small-scale farmers, and 	fill 	a knowledge gap in the use of solar-powered dryers in cocoa production, ultimately 	contributing to the development of a 	reliable and efficient solar-powered cocoa seed 	dryer with temperature control and battery backup.



